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The level-adjusting apparatus adjusts the level of a tool such as a router having a bit for 
cutting a piece of work on a working surface. The apparatus has a carriage on which the 
routes is mounted. The carriage is located beneath the working surface and its bit projects 
above the surface. The carriage may be raised and lowered by means of a handle above the 
working surface. The handle is removable so t at once the router is in position the handle may 
be removed so that it does not interfere with the routing operation. 
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BACKGROUND OF THE INVENTION 

This invention relates to an apparatus for selectively 
raising and lowering a power tool. More particularly the in- 
vention relates to an apparatus for adjusting the level of an 
electrical tool located beneath a work bench. 

Power tools such as saws and routers are commonly mounted 
beneath the top or working surface of a work bench. The blade 
of the saw or the bit of the router projects through an open- 
ing in the working surface and cuts the work piece which rests 
on the working surface. 

The depth of cut is adjusted by raising or lowering the 
saw or router. The mechanism for making the adjustment is con- 
ventionally attached to the saw or router so that the operator 
of the machine must crouch down to make the adjustment. Usual- 
ly the operator must repeatedly do so in order to adjust the 
depth accurately. For example, he will check the depth from 
above the table, crouch down to adjust the tool, then stand up 
to check the depth again and so on. He can spend a consider- 
able amount of time and energy in doing so. 

SUMMARY OF THE INVENTION 

It has been found that the level of a power tool such as 
a saw or router can be adjusted by means of an apparatus which 
is beneath a table top for protection from saw dust, wood 
chips, nails and the like but which is manipulated by means of 
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a handle which fits into an aperture on the table top. The 
operator can manipulate the handle from above the table; he 
need not stoop down or otherwise change his position while he 
is making the adjustment. 

After the adjustment is made, the operator can remove the 
handle so that it does not hinder the sawing or routing oper- 
ation. Any debris which falls into the aperture from which the 
handle was removed falls harmlessly to the ground and not onto 
the apparatus for making the adjustment. 

Broadly, the level-adjusting apparatus of the invention 
serves to adjust the level of a tool having an implement for 
cutting a piece of work. The apparatus includes: a working 
surface on which a piece of work to be cut is placed and a 
carriage beneath the working surface for supporting the tool 
such that its cutting implement projects above the working 
surface. A tube extends downwardly from the working surface 
and has an inner wall which defines a longitudinally extending 
space. A Lotary element in the form of a tube is open at its 
top such that its space communicates with an aperture formed 
in the working surface and is open at its bottom such that 
particulate material which falls into the aperture falls down- 
wardly through the space and exits through the open bottom of 
the tube. A spindle is operatively connected to the carriage 
such that rotation of the spindle causes a change in elevation 
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of the carriage. The spindle is spaced from the tube suffic- 
iently such that the particulate material which discharges 
from the tube does not fall on the spindle. There is means for 
operatively interconnecting the tube with the spindle such 
that rotation of the tube causes a like rotation of the spind- 
le. A handle has a stem which is removably received in the 
aperture and in the space of the tube and when therein, con- 
tacts the inner wall of the tube such that rotation of the 
handle causes a like rotation of the tube and a like rotation 
of the spindle with resulting raising or lowering of the car- 
riage. 

DESCRIPTION OF THE DRAWINGS 

The level-adjusting apparatus of the invention is des- 
cribed with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of the upper portion of 
the apparatus, in conjunction with a router; 

Figure 2 is perspective view of the means for altering 
the level of the carriage on which a router is mounted, partly 
cut away, in conjunction with the bit of the router; 

Figure 3 is an elevation of the apparatus illustrated in 
Figure 2; 

Figure 4 is an elevation of the apparatus showing the 
manner in which it lowers a router; 

Figure 5 is an elevation of the apparatus showing the 
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manner in which it raises a router; 

Figure 6 is a top view of a collar of the apparatus; 

Figure 7 is an enlarged elevation of the collar in 
conjunction with a spindle and block of the apparatus; 

Figure 8 is a perspective view of a second embodiment of 
the collar in conjunction with a washer and a block; 

Figure 9 is an elevation of the components of Figure 8 
shown connected to a spindle; and 

Figure 10 is a perspective view of the components of 
Figure 9 in conjunction with the apparatus for causing the 
spindle to rotate. 

Like reference characters refer to like parts throughout 
the description of the drawings. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

With reference to Figures 1 and 2, the apparatus of the 
invention, generally 10, includes a plate or working surface 
12 on which a piece of work (not illustrated) is placed. The 
plate has an aperture 14 through which the bit 16 of a router 
18 (Figures 4 and 5) extends. As is well known, the bit con- 
stitutes the cutting implement of the tool and serves to form 
the grooves, patterns and the like in a work piece. 

The plate has a second aperture 20 through which the stem 
22 of a handle 24 extends and that aperture is surrounded by 
a circular scale 26 etched or painted onto the upper surface 
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of the plate. 

With reference to Figures 2 and 3, a bar 30 is attached 
to the lower wall of the plate. A cylindrical opening 32 is 
formed in the bar and extends downwardly from aperture 20 and 
terminates at the lower wall of the bar. 

A rotary element or tube 34 is received in the opening 
and is free to rotate therein. A gear wheel 36 is keyed to the 
lower portion of the outer wall of the tube. The tube forms 
the hub of the gear wheel. The tube has a hollow longitud- 
inally extending central space or opening defined by a hex- 
agonal inner wall 37. The tube is open at the bottom and the 
top. 

Stem 22 of the handle has a hexagonal outer wall which 
conforms in shape to that of the inner wall of the tube so 
that when the stem is inserted through aperture 20 and into 
the tube, the stem locks to the tube. As a result, when the 
stem rotate so too does the tube. Thus rotation of handle 24 
causes a like rotation of gear wheel 36. There is however play 
between the stem and the tube so that the stem can be freely 
inserted and withdrawn from the tube. 

As illustrated in Figure 3, when the stem is not in the 
tube, the space beneath aperture 20 is clear of obstruction. 
The central opening of the tube is directly beneath the aper- 
ture so that any saw dust which falls into the aperture will 
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fall through the opening and to the floor as at 38. Since the 
tube forms the hub of gear wheel 36, the saw dust will not in- 
terfere with the operation of the gear wheel. 

A second gear wheel 40 is spaced horizontally from gear 
wheel 36. The two wheels are interconnected by a belt 42 
having teeth on its inner wall which mate with the teeth of 
the two gear wheels. The second or driven gear wheel 40 is 
affixed or splined to a threaded spindle 44. The spindle is 
threadably received in a block 46 which is affixed to the 
vertical wall 50 of a carriage 52 for the router. 

The two gear wheels 36, 40 serve as the means for oper- 
atively interconnecting the tube 34 to the spindle 44. The 
spindle, it will be noted, is spaced from tube 34 sufficiently 
that saw dust and other small particulate material which falls 
from the tube does not fall onto the spindle and hence does 
not interfere with its operation. 

With reference to Figures 2, 4 and 6, a collar 54 has a 
threaded central opening 56 through which the spindle extends. 
A number of radially extending threaded openings 58 are formed 
on outer wall 60 of the collar. Each opening is adapted to 
receive the end of screw 62 which extends through a threaded 
opening in the vertical wall. The purpose of the collar is 
described below. 

Resilient means in the form of a coil spring or a rubber 
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washer 64 is interposed between the collar and the threaded 
block 46. 

A pair of vertical guide rods 70, 72 is affixed to bar 30 
and extend downwardly from it. The bars are slidingly received 
in elongated cylindrical openings formed in a pair of sleeves 
74, 76. The sleeves are affixed to vertical wall 50. The rods 
and sleeves cooperate to guide the carriage as it moves up- 
wardly and downwardly relative to plate 12. 

With reference to Figures 8 and 9, collar 70 has a 
toothed outer wall formed by a plurality of longitudinally 
extending parallel grooves 72 arrayed along the entire outer 
wall. The grooves are spaced apart by ribs 74. The collar has 
threads 76 formed on its inner wall and those threads mate 
with threads 78 formed on the outer wall of spindle 80. 

With reference to Figure 10, collar 70 is disposed on the 
spindle above block 82 and a resilient washer 84 separates the 
collar from the block. The block is attached to the vertical 
wall 86 of the carriage in the same way as block 46 
illustrated in the previous drawings is attached to the 
carriage . 

A sheave 90 is splined to the spindle and a belt 92 is 
trained around the groove in the sleeve. The sheave and belt 
serve the same function as gear wheel 40 and belt 42 
illustrated in Figures 1-3. 
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A ball 94 is affixed to the upper end of the spindle and 
the ball is received in a socket 96 formed in bar 98 beneath 
the working surface of the assembly. 

The operation of the level-adjusting apparatus is des- 
cribed with reference to Figures 4, 5 and 7. With reference 
first to Figure 4, rotation of handle 24 causes a like 
rotation of tube 34 within which stem 22 is located. As tube 
34 rotates so too does gear wheel 36. The latter wheel drives 
gear wheel 40 which in turn causes spindle 44 to rotate. The 
spindle causes block 46 to move vertically downward with 
resulting like movement of the carriage 52 to which router 18 
is attached. Guide rods 70, 72 ensure that the movement of the 
carriage is linear and not rotary. 

As the router descends, bit 16 withdraws from aperture 
14. Figure 5 shows the effect of rotation of the handle in the 
opposite direction . 

Should there be slippage between the spindle and block 
46, screw 62 is disengaged from the collar 54 and the collar 
is rotated to advance it toward block 46. Such advance will 
compress the spring or washer 64 which in turn will apply an 
opposite or counter upward pressure against the collar. Such 
pressure will force the threads of the collar against the 
threads of the spindle as illustrated in Figure 7 and friction 
between the two will prevent further slippage. Screw 62 is 
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then tightened into whichever opening 58 in the collar faces 
the screw to lock the collar in this position and to prevent 
it from further rotation. 

With reference to Figures 8-10, the operation of collar 
70 is the same as that of collar 54. The collar is prevented 
from rotating by means for a screw similar to screw 62 of 
Figure 4. The forward end of the screw fits into any one of 
grooves 72 and when therein prevents the collar from turning. 

As indicated previously, the spring or washer resiliently 
biases the collar upward when it is tightened against the 
spring or washer. Such pressure takes up any clearance between 
the threads of the spindle and the collar and prevents any 
vertical play between the two components. Such pressure also 
prevents the spindle from rotating. 

The collar thus serves to lock the carriage in position 
and prevents upward or downward movement of the carriage on 
which the router is mounted. Screw 62 serves as stop means to 
prevent the collar from rotating on the spindle once it is in 
the desired position. 

While the drawings show a router connected to the level- 
adjusting apparatus of the invention it will be understood 
that other tools such as a power saw may also be connected to 
the carriage with useful results. 

It will also be understood that other modifications can 
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be made in the preferred embodiments illustrated and described 
herein without departing from the scope and purview of the 
invention as described herein. 
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I claim: 

1. A level-adjusting apparatus for adjusting the level of a 
tool having an implement for cutting a piece of work on a 
working surface on which the work to be cut is placed, said 
level adjusting apparatus comprising: a carriage mounted 
beneath said working surface and adapted to support said tool 
such that said cutting implement projects above said working 
surface; means for altering the level of said carriage; and a 
handle mounted above said working surface and operatively 
connected to and activating said altering means. 

2. The level-adjusting apparatus as claimed in claim 1 
wherein said altering means includes a spindle threadably 
mounted to said carriage, said handle being mounted for 
rotation and being operatively connected to said spindle for 
causing said spindle to rotate with resulting alteration in 
the level of said carriage. 

3. The level-adjusting apparatus as claimed in claim 1 
wherein said handle is removably mounted to said working 
surface . 

4. The level-adjusting apparatus as claimed in claim 3 
further including a rotary element mounted for rotation 
beneath said working surface and operatively connected to said 
spindle, said rotary element having a space defined by an 
inner wall, said space communicating with an aperture formed 
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in said working surface, said handle having a stem receivable 
in said space and having an outer wall which contacts said 
inner wall and which, when said handle is rotated, causes a 
like rotation of said inner wall with resulting alteration in 
the level of said carriage. 

5. The level-adjusting apparatus as claimed in claim 1 
further including a rotary element mounted for rotation 
beneath said working surface, said element having a vertically 
extending space defined by an inner wall, said space 
communicating with an aperture formed in said working surface, 
said altering means being operatively connected to said rotary 
element such that rotation of said rotary element causes said 
altering means to adjust the level of said carriage, said 
handle having a stem removably received in said aperture and 
said space and when therein said handle is above said working 
surface and said stem contacts said inner wall such that 
rotation of said handle causes a like rotation of said rotary 
element . 

6. The level-adjusting apparatus as claimed in claim 5 
wherein said altering means is separated horizontally from 
said space such that any debris which is generated by cutting 
of said work piece on said working surface and which falls 
downwardly into said aperture falls through said space and 
exits downwardly of said rotary element without contacting 
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said altering means. 

7. The level-adjusting apparatus as claimed in claim 4 
further including a first wheel mounted to said rotary 
element, a second gear wheel mounted to said spindle, said 
gear wheels being horizontally spaced and operatively 
interconnected. 

8. The level-adjusting apparatus as claimed in claim 4 
further including a first wheel mounted to said rotary 
element, a second wheel mounted to said spindle, said gear 
wheels being horizontally spaced and operatively 
interconnected such that any debris which is generated by 
cutting of said work piece on said working surface and which 
falls downwardly into said aperture falls through said space 
and exits downwardly of said rotary element without contacting 
said spindle. 

9. The level-adjusting apparatus as claimed in claim 1 
wherein said spindle has threads which mate with threads 
formed in said carriage, said apparatus further having means 
for preventing slippage between the threads of said spindle 
and the threads of said carriage. 

10. The level-adjusting apparatus as claimed in claim 2 
wherein said spindle has threads which mate with threads 
formed in said carriage, said apparatus further including a 
collar threadably connected to said sleeve; and resilient 
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means disposed between said collar and said carriage. 

11. The level-adjusting apparatus as claimed in claim 2 
wherein said spindle has threads which mate with threads 
formed in said carriage, said apparatus further including a 
collar having threads which mate with the threads of said 
spindle; resilient means disposed between said collar and said 
carriage, said collar upon rotation in one direction advancing 
toward said carriage and applying pressure to said resilient 
means with resulting counter pressure being applied to said 
sleeve by said resilient means such that the threads of said 
collar move into contact with the threads of said sleeve and 
frictionally resist slippage between the threads of said 
spindle and said carriage. 

12. The level-adjusting apparatus as claimed in claim 11 
further including stop means for preventing said collar from 
rotating on said spindle, said collar having an outer wall 
having a plurality of longitudinally extending grooves formed 
therein, said stop means being removably disposed in any one 
of said grooves and when therein preventing said collar from 
rotating on said spindle. 

13. The level-adjusting apparatus as claimed in claim 11 
further including stop means for preventing said collar from 
rotating on said spindle, said collar having an cuter wall in 
which a plurality of radially extending threaded openings are 
formed, said stop means being removably received in any one of 
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said openings and when therein preventing said collar from 
rotating on said spindJe 

14. The level-adjusting apparatus as claimed in claim 9 
further including means for removably interconnecting said 
collar to said carriage to prevent rotation of said collar on 
said sleeve. 

15. A level-adjusting apparatus for adjusting the level of a 
router having a bit for cutting a piece of work on a working 
surface on which the work to be cut is placed, said level 
adjusting apparatus comprising: a carriage mounted beneath 
said working surface and adapted to support said router such 
that said bit projects above said working surface; means for 
altering the level of said carriage; and a handle operatively 
connected to and activating said altering means. 

16. The level-adjusting apparatus as claimed in claim 15 
wherein said handle is mounted above said working surface. 

17. The level-adjusting apparatus as claimed in claim 15 
wherein said altering means includes a spindle threadably 
mounted to said carriage and a rotary element mounted for 
rotation beneath said working surface, said element having a 
vertically extending space defined by an inner wall, said 
space communicating with an aperture formed in said working 
surface, said spindle being operatively connected to said 
rotary element such that rotation of said rotary element 
causes said spindle to rotate with resulting alteration in the 
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level of said carriage. 

18. The level-adjusting apparatus as claimed in claim 17 
wherein said handle is mounted above said working surface and 
has a stem removably received in said aperture and said space 
and when therein said stem contacts said inner wall such that 
rotation of said handle causes a like rotation of said rotary 
element . 
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FIG.1. 
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FIG. A. 
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